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DESCRIPTION OF MAP UNITS

Unconsolidated Deposits

Q Unconsolidated deposits, undivided - Miscellaneous surficial
deposits, including younger and older alluvium and colluvium,
landslides, dunes, and dry or marshy lacustrine sediments

Sedimentary Rocks

TQ Quatemary and Tertiary deposits - Semi-lithified, poorly sorted
gravelly deposits of uncertain age, generally on erosional
surfaces above present gradients

Ts Sevier River Formation (Pliocene and Miocene) - Poorly
consolidated coarse- to fine-grained clastic fluvial rocks, locally
with intercalated airfall tuffs and lacustrine rocks; generally
deposited in structurally controlled valleys

Tm Muddy Creek Formation (Miocene) - Variegated, poorly
consolidated clay, silt, and sand, with minor evaporites,
deposited in structural basins

Tc Claron Formation (Paleogene) - Light tan, pink, and rusty red
lacustrine, fluvial, and alluvial limestone, calcareous sandstone,
conglomerate, and shale; primary features mostly obscured
by pedogenic processes; upper part of formation locally is
interbedded with, but more commonly overlain by, 32-29 Ma
ash-flow tuff, lower Tertiary strata are widespread in nearly
continuous outcrops in the High Plateaus and in discontinuous
exposures in the Basin and Range

TK Grapevine Wash Formation (Terfiary? and Cretaceous?) -
Fanglomerate, conglomerate, and sandstone found only in the
Bull Valley Mountains, where it conformably overlies the Iron
Springs Formation, and is unconformably overlain by the
Claron Formation

Ku Cr rocks, undivided (Upper C 1s) - Fluvial to
shallow marine sandstone, shale, mudstone, and pelletal
fimestone; locally contains thin to thick beds of bituminous
coal; Includes Straight Cliffs Formation, Wahweap Sandstone,
and Kaiparowits Formation, and unnamed rocks east of the
Gunlock fault in the Pine Valley Mountains that may correlate
with the Iron Springs Formation

Ks kon Spiings Formation (Upper Cretaceous) - Thin- to thick-
bedded fluvial sandstone, with subordinate shale,
conglomerate, limestone, and coal, and minor bentonitic
layers and talus or fanglomerate

Kdt Tropic and Dakota F i undivided (Upper Ci

Kt Tropic Formation (Upper Cretaceous) - Dark-gray marine shale
with thin sandstone and siltstone beds near top and base, and
bentonite beds and nodular limestone in lower part

Kd Dakota Fc ion (Upper Ci ) - Fluvial and littoral
sandstone interbedded with mudstone, carbonaceous shale,
and coal; local basal pebble conglomerate; thickens markedly
to the west

Ju  Cammel Formation, upper members (Upper? and Middle Jurassic)
Gray-, green-, and red-weathering marine and marginal marine
sandstone, siltstone, mudstone, and minor limestone;
gypsum-bearing; in High Plateaus, includes Winsor Member,
gypsiferous member, and banded member; in- Basin and
Range, upper members have not been distinguished, but
include the upper part of the Judd Hollow and the Crystal
Creek Members

Jc  Cammel Formation, limestone member (Middle Jurassic) -
Predominantly silty, dense, oolitic limestone with a thin lower
part consisting of thin-bedded mudstone, siltstone, and
sandstone; in the Iron Springs district, the Homestake
Limestone Member is host to numerous tabular
hematite-magnetite replacement bodies adjacent to igneous
contacts

X Jurassic rocks, undivided (Middle? and Lower Jurassic) - Thickly
crossbedded eolian sandstone, with local thin lenses of limy
mudstone, in upper part; crossbedded and planar-bedded
fluvial and lacwstrine sandstone, siltstone, and shale in lower
part; includes Temple Cap Formation, Navajo Sandstone. and
Kayenta Formation

Jmo M

F i ) - Fluvial crossbedded
reddish-brewn sandstone, mudstone, siltstone, and claystone;
includes upper Springdale Sandstone Member, medial
Whitmore Canyon Member, and lower Dinosaur Canyon
Member; in the Silver Reef mining district, the Springdale
Sandstone hosts tabular stratabound deposits that are rich in
silver and contain lesser uranium and traces of gold

Rc Chinle Formation (Upper Triassic) - Varicolored fluvial and
lacustrine rocks, generally sandy near top; limy, muddy, and
bentonitic in middle, and sandy and conglomeratic near base;
has been divided into several members, which are not
uniformly distributed throughout the map area; the Shinarump
Member at the base consists of medium-grained to
conglomeratic sandstone containing carbonized plant debris,
fragmental silicified wood, scattered uranium and vanadium
deposits, and picturesque liesegang-banded sandstone; higher
members locally contain manganese- or barite-bearing
nodules and traces of precious and base metals

Rm Moenkopi Formation (Middle? and Lower Triassic) - Marginal
marine and marine reddish-brown siltstone, mudstone, and
calcareous sandstone, with limestone and evaporite tongues
that thicken westward; in the western part of the area, divided
into six members, an upper red member and Shnabkaib
Member, comprised of redbeds, gypsiferous siltstone, and
bedded gypsum; a medial red member and Virgin Limestone
Member, consisting of redbeds and thin-bedded dolomitic
mudstone and limestone; and a lower red member and
Timpoweap Member, consisting of redbeds and impure
limestone, chert, and limestone-pebble conglomerate;
high-paraffin oil has been produced from the Timpoweap
Member in the Virgin oil field east of St. George

Pk  Kaibab Limestone (Lower Permian) - Fossiliferous, cherty,
dolomitic marine limestone, and calcareous or gypsiferous
siltstone and sandstone; includes Toroweap Formation and
Hermit Shale in Buckskin Guich and Toroweap Formation in
Beaver Dam Mountains; pre-Triassic erosion has created at
least several hundred feet of relief on the upper surface of the
Kaibab; has produced gypsum in the Beaver Dam Mountains
and minor oil in the Virgin field

Pl Lower Permian rocks, undivided (Lower Permian) - Upper part
consists of light-colored, crossbedded eolian sandstone, with
minor continental redbeds (Queantoweap or Coconino
Sandstone); lower part consists of cherty dolomitic limestone
(Pakoon Formation)

e Callville Limestone (Pennsylvanian) - Thin-bedded cherty limestone

with  minor lenticular sandstone and shale; hosts
gallium-germanium-base metal ores at the Apex and nearby
mines in collapse breccias filling solution caverns

Mr  Redwall Li (Lower Mi ippian) - F us, gray
limestone with brown to red bedded chert; in northern
Arizona, hosts uranium-silver-base metal deposits in collapse
breccias filling solution caverns

DCu D ian to Cambyian rocks, undivided - In the Beaver Dam
Mountains, upper sequence approximately 650 m thick
consists of banded cherty dolomite and minor limestone
{including the Muddy Peak Dolomite, Nopah Dolomite, and
the Bonanza King Formation); lower sequence approximately
250 m thick consists of fissile micaceous shale above and
massive very hard quartzite, pebble conglomerate, and minor
arkose below (Bright Angel Shale and Tapeats Quartzite)

Volcanic Rocks

QTb Basalt (Quaternary to Miocene) - Alkali-olivine basalt flows, cones,
and domes younger than about 2 Ma are widespread in
southwestern Utah; as mapped, includes basalt as old as
Miocene in the Modena area

Tr  Bhyolite, trachyte, and dacite (Miocene) - Local domes and
coalescing flows, in part autobrecciated; age bracketed by
K-Ar dates of 10.8 + 0.6 and 84 * 0.4 Ma; extensively
hydrothermally altered

Tmv Miocene volcanic rocks, undivided (Miocene) - Diverse bimodal
mafic-silicic igneous rocks ranging in age from about 24 to 19
Ma, comprised of central-vent volcanoes of the Delamar-Iron
Springs igneous belt surrounded by aprons of volcaniclastic
debris, and voluminous regional sheets of ash-flow tuffs
derived from sources in the Basin and Range; on the High
Plateaus, includes various members of the Mt. Dutton
Formation and the Bullion Canyon Volcanics; in the Basin and
Range south of the Escalante Desert, includes the Rencher
Formation and Racer Canyon Tuff, the volcanics of Pine Valley,
the Cove Mountain Formation, and the Ox Valley Tuff; north
of the Escalante Desert, includes the Blawn and Steamboat
Mountain Formations

Tq Quichapa Group (M - Series of j-thickening silicic
ash-flow tuff sheets, erupted from probable sources near
Caliente, Nevada, between about 25 and 21 Ma; consists, in
descending order, of the Harmony Hills Tuff, Condor Canyon
Formation, and Leach Canyon Formation I

Tvu Tertiary ic rocks, undivi (M and Oligocene) - On
the High Plateaus, includes ash-flow tuff of the Quichapa
Group and tectonic slide megabreccia of uncertain age
containing blocks derived from Needles Range, Isom,
Quichapa, and Mount Dutton volcanic units, and diverse non-
volcanic blocks derived from underlying units; in the western
Bull Valley Mountains in a structurally complicated and
incompletely mapped area, consists of diverse Oligocene and
Miocene volcanic units, including the Isom, Quichapa, Cove
Mountain, and Ox Valley

Tov Oligocene rocks, undivided (M and Ol ve) -
Diverse calc-alkaline igneous rocks ranging in age from about
31 to 25 Ma, comprised of unnamed deposits  from
stratovolcanoes on the High Plateaus, and voluminous
regional calc-alkaline ash-flow tuff sheets of the Needles
Range Group and Isom Formation in the Basin and Range

Intrusive Rocks

Tip Porphyritic quarz monzonite plutons (Miocene) - Shallowly
intruded plutons of porphyritic quartz monzonite that are
concordant with overlying and underlying stratified rocks; the
plutons post-date the 21 Ma Harmony Hills Tuff and pre-date
the 19 Ma Racer Canyon Tuff; small plutons occur east of the
Hurricane fault at Iron Mountain and near Fort Harmony; west
of the Hurricane fault, they underlie much of the Pine Valley
Mountains and the entite Iron Springs mining district and may
extend westward as an intrusive arch beneath the Bull Valley
Mountains; they provide the source of iron for all replacement
deposits in the overlying Carmel Formation

Metamorphic Rocks

PEc Crystalline rocks, undivided (P ic X7) - Consists chiefly of
dark gray dioritic gneiss, amphibolite, and sillimanite-bearing
schist similar to Vishnu Schist of the Grand Canyon; intricately
intruded by pink granitic pegmatite and white graphic granite
dikes; exposed only on the west side of the Beaver Dam
Mountains; age of intrusive rocks uncertain. but believed to

correlate with rocks in the Grand Canyon that have been
dated radiometrically at ca. 1650 Ma
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